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THIS DOCUMENT IS INTENDED TO COMPLY WITH THE NATIONAL 
ENVIRONMENTAL POLICY ACT OF 1969. 


THE INFORMATION AND CONCLUSIONS PRESENTED IN THIS REPORT REPRESENT 
THE OFFICIAL POSITION OF THE DEPARTMENT OF THE ARMY UNLESS EXPRESSLY 
MODIFIED BY A SUBSEQUENT DOCUMENT. THIS REPORT CONSTITUTES THE 


RELEVANT PORTION OF THE ADMINISTRATION RECORD FOR THIS CERCLA 
OPERABLE UNIT. 
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TOP OF CASING . 8 EQUIPMENT B-57 Mobile 

ELEVATION 

5092.08. ii 
a4 ELEVATION 5090.6 __ ft. DATE 11/9/89 
GROUND SURFACE 0 aa as tm IRIE Ns PR tet paneer 
Top of Casing at 1.8 ft, SM, silty sand, 5 YR 5/6 - medium brown, non-plastic, 


above ground !evel loose, dry, alluvium 


12 1/4-In.-Dia. Borchole 0 
to 45 ft. 


4-In.-Dia, Schedule 40 PVC 


Blank Casing +1.8 to 29 ft. Occasional coarse grained sand 


5 YR 4/4- medium brown, non-plastic, loose, moist, 
alluvium 

SC, clayey sand, 20% clay, 5 YR 3/4 - medium brown, 
slightly plastic, very soft, moist, alluvium 


10 AE SM, silty sand, 20% silt, 5% clay, very fine to fine grained, ~ 





Bentonite-Cement Seal 0 (o 
20 ft. 


Silty sand lenses of 0.5 feet at 15 and 17,5 {ect 


SP, sand, fine to medium grained, trace silt, 5 YR 6/4 - 

light brown, non-plastic, loose, moist, alluvium 

SM, silty clayey sand, 40% silt, 20% clay, 5 YR 5/2 - palc 

| Bentonite-Pellct Scal 20 to brown, slightly plastic, very soft, moist, alluvium 
25.5 ft. 


Color changes to 10 YR 6/2 - pale yellow brown 
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25 Organic material and mottled iron-staining 
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CSSI 10-20 Sandpack 25.5 to Moisture increases to wet 
45 ft. 
Decreasing sand content 
30 

¥ Water Level at 31.5 feet - 11/09/89 





SW, gravelly sand, very coarse sand, trace silt, (race clay, 5 
YR 6/4 - light brown, non-plastic, loose, saturated, 
“:) alluvium 
35-M =] Clay lense at 32.5 fect 


4.In.-Dia. Slotted Scrcen 
(0.020 Inch) 29 to 44 ft. 


No recovery - flowing sand 





40 


P 
Notes: See Detail A for surface = 
completion. ' 
All PID readings equal to Re 
background, 
nae! Munsell color chart used. C 
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Program Manager for 
Rocky Mountain Arsenal 


Commerce City, Colorado 


(Continuation of Well) (Continuation of Log) 


© Oepth(ft) 
Sampie 
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Increasing gravel content 
4-In.-Dia. Schedule 40 PVC 


Blank Silt Trap 44 to 45 ft. Increasing clay content 





CLAYSTONE, 10 YR 2/2 - yellow brown, low hardness, 
weak, slightly fissle, bedrock 





Bottom Well Cap at 45 ft. 


Hole Cleaned Out to 45 ft. Total Depth = 46.0 fect 
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pared for: Figure A1 





WELL, COMPLETION DIAGRAM AND 
LOG OF BORING FOR WELL 37429 
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TOP OF CASING a EQUIPMENT B-57 Mobile 
ELEVATION 970,21 tt. £4 

: i ELEVATION 8068.8 _ tt. DATE 11/13/89 
GROUND SURFACE me 0 


AC, clayey sand, trace silt, 10 YR 3/3 - dark brown, 


non-plastic, loose, moist, alluvium 


Top of Casing at 18 ft. 
above ground level 

12 1/4-In,-Dia. Borehole 0 
to 31 ft. 

4-In.-Dia. Schedule 40 PVC 
Blank Casing +1.8 to 14 ft. 
Bentonite-Cement Seal 0 to 
4 ft. 


Color changes to 10 YR 8/3 - light yellow brown, moisture 
decreases to dry 
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Bentonite-Pellet Seal 4 to 


oF SM, silty sand, 10 Y!: 6/6 - dark yellowish orange, 
t. 


non-plastic, Joose, moist, alluvium (trace organic material) 


CSSI 10-20 Sandpack 9 to 31 
ft. Color changes to 10 YR 5/4 - moderate yellowish brown, 


moisture increases to wet 


GM, silty gravel, trace clay, 5 YR 5/6 - light brown, 
non-plastic, loose, wet, alluvium(feldspar rich gravel) 

_ Water Level at 16.5 feet - 11/13/89 

FP, sandy gravel, with gravels sub-rounded, some cobbles, 
5 YR 5/6 - light brown, non-plastic, loose. saturated, 


4-[n.-Dia. Slotted alluvium (abundant muscovite) 


Scieen(0.020 Inch) 14 to 
29 ft. 


Increasing clay content 
GC, clayey gravel, 5 YR 5/6 - light brown, non-plastic, 


4-In.-Dia, Schedule 40 PVC medium dense, saturated, alluvium 





Blank Silt Trap 29 to 30 ft. =H — 

Sia iaiae Muu 30—Hct==H 4 « ALLISIONE, some micaceous very fine sand, trace clay, 
Bottom Well Cap at 30 ft. eet ===} 10 YR 6/6 - dark yellowish orange, moderately hard, weak, 
Hole Cleaned Out to 31 ft, bedrock 


Total Depth = 31.0 feet 


35 
Notes: See Detail A for | 
surtace completion. 
Alt PID readings equal 
to background. 
Munsell color chart used. 40 









Prepared for: 
Program Manager for 
Rocky Mountain Arsenal 


Commerce City, Colorado 


Figure A2 


WELL COMPLETION DIAGRAM AND 
LOG OF BORING FOR WELL 37430 












TOP OF CASING 
ELEVATION 5101.55 ft. 


GROUND SURFACE 
Top of Casing at 1.9 ft. 
above ground level 


12 1/4-In,-Dia. Borehole 0 
to 48 ft. 


EQUIPMENT __ B-57 Mobile __ 





Depthift) 
Sample 


ELEVATION §100,0  *. DATE 11/21/89 


| ML, sandy silt, very fine grained, trace clay, 10 YR 4/4 - 


dark yellowish brown, slightly plastic, soft, moist, alluvium 
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SC, clayey sand, very fine grained, trace silt, 10 YR 7/6 - 
yellow, non-plastic, loose, moist, alluvium 


4-In.-Dia. Schedule 40 PVC 
Blank Casing +1.9 to 31 ft. 


Sand size increases to fine 
SM, silty sand, 10 YR 7/6 - yellow, non-plastic, loose, 
moist, alluvium 





SC, clayey sand, some silt, 10 YR 5/8 - yellowish brown, 
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15: : : : ; 
slightly plastic, medium stiff, moist, alluvium 
Bentonite-Cement Seal 0 to SM, silty sand, trace clay, 10 YR 5/8 - yellowish brown, 
a1 tt. non-plastic, loose, moist, alluvium 
20 
Bentonile-Pellet Seal 21 to SC, clayey sand, some silt, 10 YR 5/8 - yellowish brown, 
26 Mt. slightly plastic, medium stiff, moist, alluvium 
25 
Stanton tee ha ate 
ore 10-20 Sandpack 26 to Moisture increases to wet 
30- 
nd size increases to medium 
~ Water Level at 31,9 feet - 11/21/89 
35 
GC, clayey gravel, some sand, 10 YR 6/4 - light yellowish 
: brown, non-plastic, loose, saturated, alluvium 
4-In,-Dia, Slotted Screen 
(0.020 Inch) 31 to 45 ft. re Decreasing clay content 
| Notes: See Detail A for surface 
ar raphe 
All PID readings equal to 
background, 
a Munsell color chart usec. or 7 
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(Continuation of Well) 






4-In.-Dia. Schedule 40 PVC 
Blank Silt Trap 45 to 46 ft. 


Bottom Well Cap at 46 ft. 


Hole Cleaned Out to 48 ft, 


Prepared for: 
Program Manager for 
Rocky Mountain Arsenal 


Commerce City, Colorado 
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(Continuation of eee | 
~~ GP, sandy gravel, trace silt, 10 YR 13- Se brown, loose, 
-am{ saturated, alluvium(some arkose gravel) 


=| SHALE, 2.5 YR 1/5 - gray, hard, moderately strong, 
massive, bedrock 
Total Depth = 48.0 feet 
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Figure A3 


WELL COMPLETION DIAGRAM AND 
LOG OF BORING FOR WELL 37433 















TOP OF CASING 
ELEVATION 989,85 _ tt. 


GROUND SURFACE 


EQUIPMENT B-57 Mobile 


ELEVATION 5090.31 ft. DATE 11/14/89 


a rp ec 


© Depth¢rt> 
Sample 


Top of Casing at ground ML, sandy silt, very fine grained, trace clay, 10 YR 5/8 - 

level yellowish brown, slightly plastic, soft, moist, alluvium 

12 1/4-In,-Dia. Borchole 0 as 
to $2 ft. 


loose, meist, alluvium 


SP, sand, finc to medium grained, 19 YP §/9 yellowish 
brown, non-plastic, loose, moist, alluvium 


r SM, silty sand, 10 YR 5/8 - yellowish brown, non-plastic, 





4-In.-Dia. Schedule 40 PVC 
Blank Casing 0 to 33 ft. eae 
10 SW, sand, fine to coarse grained, trace silt, 10 YR 5/8 - 

Uy yellowish brown, non-plastic, loose, moist, alluvium 

YY SC, clayey sand, 10 YR 7/8 - yellow, non-plastic, 

moderately dense, moist, alluvium 
SM, silty sand, 10 YR 5/8 - yellowish brown, non-plastic, 

15 -1 loose, moist, alluvium 





Bentonite-Cement Scal 3 to 
22.7 ft, 


Increasing clay content 


SP, sand, fine grained, 10 YR 8/8 - yellow, non-plastic, 

















20-_ “1 loose, moist, alluvium 
Bentonite-Pellet Seal 22.7 to ky 
28 [t. be 
BS 25 ae 
33 "5 -.) Color changes to 10 YR 8/4 - very pale brown 
53 
eh ? | Le 30——=h Increasing clay content 
SSE 10-20 8; ack 28 ¢ fe 7 aa GI inne 
. ft Seraph eto ‘|? )3] SM, silly sand, trace clay, 5 YR 4/4 - reddish brown, 
Pe “| non-plastic, moderately dense, moist, alluvium (little 
: muscovite) 
= SW, gravelly sand, coarse grained, 10 YR 6/8 - brownish 
Ey ycllow, loose, wet, alluvium 
=o 35 y Water Level at 34,7 feet - 11/14/89 
4-[n.-Dia. Slotted Sercen 5 = ee es 
(0.020 Inch) 33 to 48 ft. fe =i ney GP, sandy gravel, 2.5 YR 5/8 - red, non-plastic, loose, 
cE : na saturated, alluvium (arkose rich gravels) 
ie i - 40 —_. — 


Notes: See Detail B for 
surface completion. 
Ail PID readings equal to 
background 
Munsell color chart used. 
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Fo rm OS, 


‘89 (Continuation of Well) 


4-In.-Dia, Schedule 40 PVC 


Blank Silt Trap 48 to 49 ft 
Bottom Well Cap at 49 ft. 


Hole Cleaned Out to 52 ft 


ne ee ee 


Prepared for: 
Program Manager for 
Rocky Mountain Arsenal 


Commerce City, Colorado 











Oo Depth(ft) 
Sample 
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70 
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80 





an i nem rs nner 


(Continuation of Log) 


ae 


CLA YSTONE, with seme gravels, hard, moderatcly 
strong, bedrock 


Total Depth = 52.0 feet 





a see ea, 


Figure A4 


WELL COMPLETION DIAGRAM AND 
LOG OF BORING FOR WELL 37434 
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TOP OF CASING 


ELEVATION 5094,10 tt 


GROUND SURFACE 
Top of Casing at 0.2 ft. 
above grou ..d level 


12 1/4-In,-Dia. Borchole 0 
to 44 ft. 





4-In.-Dia. Schedule 40 PVC 
Rlenl: Casing +0.2 to 31 ft. 


Bentonite-Cement Seal 0 to 
21 ft. 


Bentonite-Pellet Seal 21 to 
26 ft. 


CSSI 10-20 Sandpack 26 to 
44 ft, 


4-In,.-Dia. Slotted Sercen 
(0,020 Inch) 31 to 42 ft. 


Notes: Sea Detail B for 
surface completion. 


All PID readings equal to 


background 


| 


Munsell color mhart used. 
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EQUIPMENT B-57 Mobile 


ELEVATION _§091.2_ if. 


PATE_ 11/17/89 


ML, sandy silt, very fine grained, trace clay, 5 YR 3/2 - 


dark reddish brown, slightly plastic, soft, moist, alluyium 


SM, silty sand, fine grained, 10 YR 7/8 - yc!tow, 
non-plastic, loose, moist, alluvium 


Decreasing silt content 


Sand size changes to medium 


SP, sand, medium grained, 10 YR 7/8 - ycllow, non-plastic, 


loose, moist, alluvium 
ML, claycy silt, LO YR 4/6 - dark yellowish brown, 
non-plastic, loose, moist, alluvium 


brown, slightly plastic, medium stiff, moist, alluvium 
Sand size changes to coarse grained 


Color changes to 10 YR 7/6 - yellow 


loose, moist, alluvium 
Sand size changes to very fine 


Moisture increases to wet 


¥ Water Level at 32.0 feet - 11/17/89 


SC, clayey sand, medium grained, 10 YR 5/8 - yellowish 


GC, clayey gravel, little sand, 10 YR 8/4 - very pale brown, 


non-plastic, loose, saturated, alluvium 


erat a eee 





Pre: 
Pro 
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(Continuation of Well) 


4-In.-Dia. Schedule 40 PVC 
Blank Silt Trap 42 to 43 ft. 


Bottom Well Cap at 43 ft. 


Hole Cleaned Out to 44 It. 


Prepared for: 
Program Manager for 
Rocky Mountain Arsena! 


Commerce City, Colorado 
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ao (Continuation of Log) 
40 





GM, silty gravel, some sand, coarse grain iron-staining, 2.5 
YR 4/8 - red, non-plastic, loose, saturated, alluvium 


SANDSTONE, 2.5 Y 5/6 - light olive brown, massive, 
moderately hard, moderately strong, bedrock(tracc clay, 
muscovite rich) 











45 
Total Depth = 44.0 feet 
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Figure AS 


WELL COMPLETION DIAGRAM AND 
LOG OF BORING FOR WELL 37435 
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| TOP OF CASING 
CLUEVATION 5116.04 tt. 


EQUIPMENT B-57 Mobile 


Oo Deptni(tft>) 
Sample 











alluvium 


ELEVATION 5416.89 ft. DATE 1 1/27/89 
| GROUND SURFACE asp fee han eRe oe are 
| Top of Casing at ground “Tf i ML, sandy silt, very fine grained, trace clay, {0 YR4/4- 
' level se dark yellowish brown, non-plastic, medium densc, dry, 
| 12 1/4-In. Dia. Borehole 0 = pO) So) Sas pn a eee 
toss Tt. = SC, clayey sand, 10 YR 7/6 - yellow, non-plastic, loose, dry, 
































2 5- ML, claycy silt, trace sand, 10 YR 8/6 - vellow, slightly 
a4 kK plastic, medium stiff, moist, alluvium 
4-Tn- Dia. Schedule dO PVC [ed Ee 
Blank Casing 0 to 28 ft, ad po 
mee 10- 
ay ey SM. silty sand, 10 YR 8/8 - vellow, non-plastic, loose, 
let ed moist, alluvium 
|=! | 
Bentonte Cement Seal) to jt ES 
at TL. 15 - 
MW joa ES 
I~] Wj i : 
rat bel reat Increasing clay content 
Ee peri ft ; ——s a 
atl ie: 2 SC. clayey sand, some silt, 10 YR $4 - yellowish brown, 
a oe see 4 ‘ - 3 ' inn ‘ ‘ 
ea ea Laioeat, slightly plastic, medium stiff, moist, allusium 
co ' a 
ees ML, clavey silt, some very fine grained sand, 10 YR 5 4- 
. SS nae | yellowish brown, slightly plastic, medium stiff, moist, 
. alluvium 
Bentomty Pellet Seal 20 te N 
Aa NS 
a es 
CUSSED) OS Sandpack 28 to i Color changes to 1O-YR 7 2+ light gray with heass oxide 
SN tT staining 
. Moisture inereases fo wet 
: Water Level at 280 feet -~ 11 27 8 
aie) RR a 
CO Me, GM. silty cravels, sub-rounded gravels and sand. i YR 
we. 6 3. pale brown. nea-plasiic, loose. saturated, 
wee. aM iaraose pebbles) 
va ape 
ee 
: 35 GP. sands gravels. little cobbles. trace sul, IS YR oo: 
= mem vellow. non-plastic, loose, saturated alluvium 
‘ot Le 
: ‘ pa -_ 
de Dia Stotted Server “ — 
ren —_ 
“OS Tmehi Os toe SS it pe _ 
; — > 
Rey a ae 
ae -_> 


Notes See Detad 8 tar 
suttace Camaleran 
AN FID readings equal ta 
tackar ound 
Momsen calor chart used | 








Oeptnift> 
Sample 


/89_ (Continuation of Well) (Continuation of Log) 
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45 


50 





aa Increasing silt content 
“lh 


4-In.-Dia. Schedule 40 PVC 






















Bla ; aoe = mae 
Bee Blank Silt Trap 55 to 56 ft. Fe] eS , blue, low hardness, massive, weathered, weak, 
Bottom Well Cap at 56 ft. bedrock 
He Hole Cleaned Out to 58 It. 
ao ty ot Total Depth = 58.0 feet 
60 
, 
65- 
= 70 
= 75 
4 
ee 80 
mise Prepared for: Figure A6 
Arogre Pp 
Rocky healt doa ball WELL COMPLETION DIAGRAM AND 
Rocky Mountain Arsenal LOG OF BORING FOR WELL 37436 


comm, 


Commerce City, Colorado 
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; TOP OF CASING 
' ELEVATION 5119.56 __ ft. 








GROUND SURFACE = 
Top of Casing at ground 
level 


12 1/4-In.-Dia. Borehole 0 
to 55 ft. 


4-In,-Dia. Schedule 49 PVC 
Blank Casing 0 to 32 ft. 


Pere tpt gre rp rate tec et peg tet ete beret et phe tet ee ge eye eg et ag T 


Bentonite-Cement Seal 1 to 
23 ft. 





Bentonite-Pellet Seal 23 to 
28 ft. 


CSSI 10-20 Sandpack 28 to 
54 ft, 


4-In.-Dia. Slotted Sercen 
(0,020 Inch) 32 to 52 ft. 


Notes: See Detail 6 for 
surface completion. 
All PID readings equal to 
background 
Munsell color chart used. 
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EQUIPMENT B-57 Mobile 


ELEVATION 5120.12 tt. DATE 11/28/89 


© Depthirt) 
Sample 


















dark yellowish brown, non-plastic, medium dense, dry, 
alluvium 


Color changes tc 10 YR 8/6 - yellow 
Moisture increases to moist 


Plasticity changes to slightly plastic 


a re A So A itt ce 


SM, silty sand, trace clay, 10 YR 5/8 -ycllow, non-plastic, 
loose, moist, alluvium 
Clayey sand lense at 13.0 feet 


ERE RA EE ERE e 


ML, claycy silt, some fine sand, 10 YR 5/4 - yellowish 
brown, slightly plastic, medium stiff, moist, alluvium 


a Intermittant sand lenses 


Color changes to 10 YR 4/6 - dark yellowish brown 


25 








CL, silty clay, 10 YR 7/3 - very pale brown with occasional 
oxide staining, slightly plastic, stiff, moist, alluvium 

Color changes to 10 YR 7/2 - light gray with heavy oxide 
staining 

Moisture increases to wet 


30 


¥ Water Level at 33.0 feet - 11/28/89 
GM, silty gravels, arkose rich - sub-rounded gravels, LO YR ° 


35- 6/3 - pale brown, non-plastic, loose, saturated, alluvium 
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Prepared for: 
Program Manager for 
Rocky Mountain Arsenal 


Commerce City, Colorado 
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(Cont'nuatlon of Well) ag (Continuation of Log) 
aaa 40 







No recovery - flowing sand 








GP, gravel, 10 YR 6/3 - pale brown, non-plastic, loose, 
saturated, alluvium 
45 


50 





4-In,-Dia. Schedule 40 PVC 
Blank Silt Trap 52 to 53 ft. 


Bottom Well Cap at 53 ft. 
Hole Cleaned Out to 54 ft. 
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Figure A7 


WELL COMPLETION DIAGRAM AND 
LOG OF BORING FOR WELL 37437 













© Depthirt) 


WN Saeple 
SS BE 







ELEVATION _§115.0__ ft. DATE 1/2/90 __ 
| GROUND SURFACE 


Top of Casing at 1.8 ft, .10 YR 6/4 - light 
above ground level ~ 


|: 12 1/4-In.-Dia. Borehole 0 


yellowish brown, non-plastic, loose, dry, alluvium 

















\ TOP OF CASING EQUIPMENT B-87 Mobile 
! ELEVATION 8146 30 tt. 
i) 
| 
| 





to 39 ft. 
SC, clayey sand, some silt, 10 YR 6/6 - brownish yellow, 
ie Dia caedeaoPve 5 iy slightly plastic, soft, moist, alluvium (biotite fragments) 
N.LJia. 4 
| Blank Casing + 1.8 to 25 ft, Wy 
Za 
| Wy 
' Uy 
Increasing sand content 
Bentonite-Cement Seal 0 to 10 ‘i|:] SM, silty sand, trace clay, 10 YR 7/4 - very pale brown, 
14.7 fe, ‘i|.3) nmon-plastic, loose, dry, alluvium 
Bentonite-Pellet Seal 14.7 to ; j 4 
20.3 ft. ‘S : i] Decreasing clay content 
ty Sand size increases to medium 
iy AC, clayey sand, 10 YR 6/4 - light yellowish brown, slightly 
plastic, moist, medium stiff, alluvium 
CSSI 10-20 Sandpack 20.3 to Uy 
; 39 ft. yy 
| iy Increasing clay content 
LA 
GZF 
Uy Occusional sand lenses < 6" 
ay, iy 
ronan tae nase nore YY, Moisture increases to wet 
i nch) 25 to t. 4 : 
«< 
a ¥ Water Level at 27.0 feet - 01/02/90 
| p= y GM, silty gravel, 10 YR 4/6 - dark yellowish brown, 
4-In.Dia. Schedule 40 PVC wey non-plastic, loose, saturated, alluvium 
; Blank Silt Trup 37 to 30] [haa 
| 38.3 ft. a * GP, sandy gravel, sub-rounded gravels, 10 YR 4/6 - dark 
Bottom Well Cap at 38.3 ft. "as'| yellowish brown, non-plastic, loose, saturated, alluvium 
a| (feldspar rich) 
Hole Cleaned Out to 39 ft. ~— 
7 
Notes: pce alan meme SHALE, weathered, 10 YR 6/3 - pale brown, soft, massive, 
All PID readings equel Ser - Boe tained, Beatoe’ 
to background, Total Depth = 40.0 feet 







Munsell color chart used, “== 





Prepared for: 
Program Manager for 
Rocky Mountain Arsenal 


Commerce City, Colorado 


Figure A8 


WELL COMPLETION DIAGRAM AND © 
LOG OF BORING FOR WELL 37438 








TOP OF CASING 
ELEVATION §408 98 itt. 


GROUND SURFACE 
Top of Casing at 2.0 ft. 
above ground level 


12 1/4-In.-Dia. Borchole 0 
to 48 


4-In.-Dia. Schedule 40 PVC 
Bia~k Casing +2.0 to 26 ft. 


Bentonite-Ccment Seal 0 to 
16.4 fe. 


Bentonite-Pellct Scal 16.4 to 
21 ft. 


CSST 10-20 Sandpack 21 to 
48 ft. 


4-In.-Dia. Slotted Scrcen 
(0.920 Inch) 26 to 46 ft. 


Notes: See Detail A for surface 
completion. 
All PID readings equal to 
background. 
Munsell color chart used, 
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CS Depthi(rt) 


20 


30 


35 


40 


Saaple 


i SQ ee 








EQUIPMENT B-57 Mobile 





ELEVATION _§107.4 _ ft. DATE 1/4/90 | 


SW, sand, medium to coarse grained, trace gravel and : 
organics, 7.5 YR 3/2 - very dark brown, non-plastic, 

medium dense, roadbase /fill 

SP, sand, very fine grained, little silt and clay, 5 YR3/4- 
dark reddish brown, slightly plastic, loose, moist, alluvium 


Oxide staining along root canals 
Sand size increases to medium grained 
Color changes to 10 YR 6/8 - brownish yellow 


Silty clay lenses 


CL, silty clay, 10 YR 4/6 - dark yellowish brown, slightly 
plastic, stiff, moist, alluvium 
White chemical precipitates obscrved 


SW, sand, very fine to medium grained, trace coarse, trace 
silt and clay, 10 YR 6/4 - light yellowish brown, 
non-plastic, loose, moist, alluvium(mottling - rusty brown, 
mica grains) 

ML, sandy silt, very fine grained, little clay, 10 YR 5/3 - 
brown, slightly plastic, medium stiff, moist, alluvium 


Color changes to 10 YR 6/2 - light brownish gray - oxide 
staining 
Water Level at 27.5 feet - 01/04/90 


GP, sandy gravel, medium to coarse grained, 10 YR 5/2 - 
grayish brown with oxide staining, loose, saturated, 
alluvium 

SW, sand, fine to coarse grained, trace gravel, 10 YR 4/6 - 
dark yellowish brown, par. plastic, loose, saturated, 
alluvium 


| 






a 
is 
ra 
a 
—t (Continuation of Well) aa (Continuation of Log) 
ie > 40 


No recovery- flowing sand 















4 
B 4-In.-Dia. Schedule 40 PVC 45 
RB. Blank Silt Trap 46 to 47 ft. 
Bottom Well Cap at 47 ft. ” CLAYSTONE, 2.5 YR 3/0 - very dark gray, intensely 
fractured, low hardness, weak, highly weathered, bedrock 
H a 
Hole Cleaned Out to 48 ft. oe Total Depth = 48.0 feet 
~ 55 
' 
60 
" 


70 


7§ 


aoe Ser sa eee Nee Ane 







Figure AQ 


WELL COMPLETION DIAGRAM AND 
LOG OF BORING FOR WELL 37439 


Prepared for: 
Program Manager for 
Rocky Mountain Arsenal 


Commerce City, Colorado 


Spo ee 


a 





2 
TOP OF CASING Se EQUIPMENT 8-56 Moblie 
ELEVATION _§992.98 +. 54 
y i ELEVATION __§093.63_ tt. DATE 1/8/90 __ 
Top of Casing at ground ML, sandy silt, 20% fine grained sand, 10 YR 5/4 - 
level yellowish brown, non-plastic, medium dense, moist, 
12 1/4In.-Dia. Borehole 0 alliryius 
to 39.2 ft. 


ML, clayey silt, 5% clay, trace sand, 10 YR 4/6 - dark 
yellowish brown, slightly plastic, medium stiff, moist, 












4-In.-Dia. Schedule 40 PVC 5 alluvium ; 
Blank Casing 0 to 18 ft. Increasing moisture to wet 
Bentonite-Cement Seal 2.5 
to 8.5 ft. , 
Increasing sand content to 10% 
10 


Bentonite-Pellet Seal 8.5 to 
13.5 ft. 


eeaeeeesecee 
osasassasesas 


SS 


SC, clayey sand, fine grained, 10 YR 5/4 - yellowish brown, 
slightly plastic, medium stiff, wet, alluvium 


“A 


. “Tye 18 ‘|| Calcite inclusions, quartz pebbles, 1/2° sand(coarse 
CSSI 10-20 Sandpack 13.5to |.{ |’: “|| grained) lense at 13.7 feet 
39.2 ft. Ae ‘) |] SW, sand, 1/4" rounded quartz, feldspar gravel, 10 YR 6/6 
- brownish yellow, non-plastic, loose, mcist, alluvium 
Moisture increases to wet at 17.5 feci 
* "| Moisture increases to saturated, gravel to 11/2 - 2 inch 
20-— || diameter 


4-In.-Dia, Slotted Screen Water level at 21.5 feet - 01/08/90 


















Hole Cleaned Ont to 39.2 ft. ass 
Iron staining on weathered surfaces 


(8.020 Inch) 18 to 38 &. .—E No recovery - flowing sand 
=] ¥ 
.= 25 
=" Increase fine grained sand 30%, 
: = Increasing fine grained sand 40% 
= 30 
; : =e SP, sand, no gravel, very fine to fine grained, 10 YR 5/4 - 
4-In.-Dia. Schedule 40 PVC =5 yellowish brown, non-plastic, loose, saturated, alluvium 
Blank Silt Trap 38 to = 
39.2 ft. a=. 
Bottorn Well Cap at 39.2 ft. .—F 35- 
= : 







Notes: See Detail B for meen 
surface completion. i CLAYSTONE, dark gray, bedrock 
All PID sel equal : 
to background. Total Depth = 39.0 feet 
Munsell color chart used. 40 ; 
Prepared for: Figure A10 
Program Manager for WELL COMPLETION DIAGRAM AND 
Rocky Mountain Arsenal LOG OF BORING FOR WELL 37440 






Commerce City, Colorado 





se 


wee 






TOP OF CASING 
ELEVATION 6074.85 _t 


GROUND SURFACE 
Top of Casing at 1.6 ft. 
above ground level 


12 1/4-In,-Dia. Borehole 0 
to 34.7 ft. 





EQUIPMENT 6-61 Mobile 






ELEVATION _§073.6_ DATE 2/2/90 


ML, clayey silt, trace to little very fine to fine sand with 
Organics, 5 YR 3/4 - dark red brown, slightly plastic, soft, 
dry, alluvium 










Sand size changes to medium 


SM, silty sand, very fine to fine grained, 5 YR 5/8 - 
yellowish red, non-plastic, loose, dry, allavium 





4-In,-Dia. Schedule 40 PVC 
Blank Casing + 1.6 to 16 ft. 







Bentonite-Cement Seal 1.2 


to 6 ft, 
Bentonite-Pellct Seal 6 to ene 
41 ft. ML, clayey silt, little sand, 5 YR 6/1 - light gray with rusty 


ft. mottling, slightly plastic, medium stiff, moist, alivvium 


CSSI 10-20 Sandpack 11 to 
34,7 ft. 


Becoming stratified 


Color changes to 10 YR 3/6 - dark yellowish brown, 
moisture increases to wet 


¥ Water level at 18.0 feet - 02/02/90 


SW, gravelly sand, fine to coarse grained, 10 YR 5/6- light 
olive brown, non-plastic, loose, saturated, alluvium 














No recovery - flowing sand 
4-In.-Dia. Slotted 
Screen(0,020 Inch) 16 to 
33 ft, 


4-In.-Dia. Schedule 40 PVC 
Blank Silt Trap 33 to 34 ft, 


= GRAY SHALE, with sandstone siltstone stringers, hard, 
Bottom Well Cap at 34 ft. Eastae) massive, weak, bedrock 


Hole Cleaned Out to 34.7 ft. 


: 


35 
Total Depth = 34.7 feet 


Notes: See Detail A for 

surface completion. 

All PID reece equal 

to backgroun 

Munsell” color chai chart used. 40 





Prepared for: Figure A11 
Program Manager for 

WELL COMPLETION DIAGRAM AND 
Rocky Mountain Arsenal LOG OF BORING FOR WELL 37442 
Commerce City, Colorado 


ee EN; AH 


a ee 




















TOP OF CASING 


EQUIPMENT B-41 Mobile 
ELEVATION 5083,06_ tt. 


ELEVATION 5081.5 _tt. DATE 2/7/90 
ML, sandy silt, SYR5/6 - yellowish red, slightly plastic, 


medium stiff, moist, alluvium 


© Depthirt> 
Sampla 










Top of Casing at 1.9 ft. 
above ground level 


12 1/4-In.-Dia. Borehole 0 
to 34.4 ft. 


4-In,-Dia. Schedule 40 PVC 
Blank Casing + 1.9 to 12.5 ft. 
Bentouaite-Cement Seal 1 to 
6.3 ft. 










SW, sand, fine to coarse grained, little silt, trace gravel, 5 
YR 5/8 - yellowish red, non-plastic, loose, moist, alluvium 






Bentonite-Pellet Seal 6.3 to 
10 ft. 





10 





Increasing gravel content 
Decreasing silt content 





CSSI 10-20 Sandpack 10 to 


34.4 ft. Color changes to § YR 6/4 - light reddish brown 


Moisture increases to wet 


Color changes to 2.5 YR 5/8 - red 
¥ Water Level at 15.5 feet - 02/07/90 






4-In.-Dia. Slotted Screen 
(0.020 Inch) 12.5 to 32.5 ft. 






No recovery - flowing sand 





20 














4-In.-Dia, Schedule 40 PVC 
Blank Silt Trap 32.5 to 
33.6 ft. 


CLAYSTONE, bluish green gray, soft, massive, bedrock 
Bottom Well Cap at 33.6 ft, 


(chlorite rich grains) 






Hole Cleaned Qut to 34.4 ft. 38 
Total Depth = 34.4 feet 


Notes: See Detail A for 
surface compietion. 
Alt PID ee equal 
to background. 
Munsell color chart used. 40 





Prepared tor: 
Program Manager tor 
Rocky Mountain Arsenal 






Figure A12 


WELL COMPLETION DIAGRAM AND 
LOG OF BORING FOR WELL 37443 







Commerce City, Colorado 


a 
TOP OF CASING ba EQUIPMENT B-61 Mobile 
ELEVATION 086.41 ft Fi 
Y ELEVATION _ §085,18. ft. DATE 2/5/90 
GROUND SURFACE = a 
Top of Casing at 1.6 ft. SM, silty sand, very fine grained, 10 YR 6/4 - light 


above ground level 


12 1/4-In.-Dia. Borehole 0 
to 36.5 ft. 


4-In;-Dia, Schedule 40 PVC 

Blank Casing +1.6 to 14.6 ft. 
Bentonite-Cement Seal 1 to 

5.2 ft. 


yellowish brown, non-plastic, poorly graded, loose to 
medium dense, dry, alluvium 


SP, sand, very fine to medium grained, trace to little silt, 10 
YR 6/6 - brownish yellow, non-plastic, poorly graded, 
loose, dry, alluvium 


SW, sand, medium to coarse grained, some gravel, trace 
very fine to fine sand, 7.5 YR 6/6 - reddish yellow, 
non-plastic, loose, dry, alluvium 


Bentonite-Pellet Seal 5.2 to 
10 ft. 





10 


CSSI 10-20 Sandpack 10 to 
36.5 ft. 


15 


¥ Water Level a: 17.0 feet - 02/05/90 
Sand size increasing to medium to coarse 





4-In,-Dia. Slotted Screen 
(0.020 Inch) 14.6 to 34.6 ft. 


No recovery - flowing sand 


4-In.-Dia, Schedule 40 PVC 30 


Blank Silt Trap 34.6 to 
35.7 ft. 
Bottom Well Cap at 35.7 ft. 











ETC 
eT eae e Sh eae ae om sees a PURITREUUNTERENE 2° $3225 223533352: TERA 
a 


Hole Cleaned Out to 36.5 ft. a6 
: ‘t] CLAYSTONE, greenish gray, massive, soft, bedrock (silty, 
Notes: See Detail A for aes some sand lenses) 
surface completion. Eas Total Depth = 36.5 feet 


All PID recy? equal 
to background. 
Munsell color chart used. 


ips) 







Prepared for: Figure A13 
Program Manager for 

WELL COMPLETION DIAGRAM AND 
Rocky Mountain Arsene! LOG OF BORING FOR WELL 37444 






Commerce City, Colorado 











EQUIPMENT B-57 Mobile 

ELEVATION _ 5134.95 _ tt DATE_ 11/22/89 
ty ‘SC, clayey sand, 10 YR 7/4 - very pale brown, slightly 
ty plastic, medium stiff, dry, alluvium 


SM, silty sand, 10 YR 6/8 - brownish yellow, non-plastic, 
loose, moist, alluvium 


© Depthirt? 
Saaple 





—_— 


SC, clayey sand, 10 YR 5/8 - yeilowish brown, slightly 
plastic, medium stiff, moist, alluvium 


SS 


\K 


AC, clayey sand, trace gravel, 10 YR 6/6 - brownish ye:low, 
loose, non-plastic, moist, alluvium 


iii: 


GC, clayey gravel, sub-rounded gravels, some sand, 10) YR 
7/8 - yellow, non-plastic, medium dense, dry, alluvium 


eee 


GP, sandy gravel, arkcse rich - sub-rounded gravels, trace 


os 
om 
EER 86S 








20 | 
silt, 2.5 YR 5/4 - reddish brown, uon-plastic, loose, dry, | 
| alluvium 
25 
| Cobbles present | 
| 
30~| here = FWater Level at 30.0 feet - 11/22/89 
H CLAYSTONE, 5 YR 5/1 - gray, low hardness, weathered 
! H bedrock 
: i 
¥ z 
35 
. Total Depth = 36.0 {eet 


Notes: All PiD ean equal 
to background. 
color chart used. 46~ 


Prepared for: 
Program Manager for 
Rocky Mountain Arsenal! 


Commerce City, Colorado 








Figure A14 


LOG OF BORING RI-15 | 
. eu 











t TOP GF CASING 

F | ELEVATION _ 5427.14 tt. 

! | GROUND SURFACE __ 
Top of Casing at round 
level 


8-In.-Dia. Borchole 0 to 
60 ft, 


4-In.-Dia, Schedule 40 PVC 
Blank Casing 0 to 30 ft. 





Bentonite-Cement Szal 0 to 
20 ft. 


Bentonite-Pcllet Seal 20 to 
28 ft. 


CSSI 8-12 Sanupack 25 to 
60) ft. 


4-In. Dia, PVC Slotted 
Serecn (0,020 inch’ 29,5 to 
"59,5 ft. 





Notas: See Detall B for 
' surface completion. 
Ail PID readings equai to 
background 
ae Munsell color chart used. 





Q Depth(fh) 


19 


15 


20 


26 


30 


35 


40 











EQUIPMENT ss Ss« Standard Rotary : 
ELEVATION  §127.56__ tt. DATE 10/19/89 
TOPSOIL = : 


ne SC 2 A, NE es ne oR 


CL, silty clay, buff to brown, moist, alluvium 


Moisture inercases to wet 


Water ievel reading at 33.0 feet - 11/1/89 








GP, cobbly gravel, medium to coarse grained, loose, 
saturated, alluvium 


aa: 











Re RT At 15 em me 





Sample 


(Continuation of Weil) (Continuation of Log) 


i 
S Depthirt) 


45 


=| SHALE, bedrack 








4-In.-Dia. Blank Silt Trap 60 $$$ 
59.5 to 60 ft. Total Depth = 60.0 feet 
Hole Cleaned Out to 60 ft. Notes: 


This well was sampled for the Offpost RI Addendum 
field program, but was installed by another contractor 
for the South Adams County Water and Sanitation 

District. Sources of lithologic data: Colorads Division 












is of Water Resources and Muugr Engineering, 
70-- | 
| 
| 
| 
15 
Pp 80 | 
; foe es Pee aes en Sk ads ne 
F. Prepared for: Figure A15 
Program Manager for 
C WELL COMPLETION DIAGRAM AND 
° Rocky Mountain Arsenal LOG OF BORING FOR WELL 37441 
Commerce City, Colorado 
wilh oe . i oc ~ 








a. sai 







TOP OF CASING 
ELEVATION 5§1424,26 ft. 


EQUIPMENT Air Rotary 
ELEVATION  54121,9 ft. DATE 9/7/89 


2 Depthcrt) 
Sample 

















GROUND SURFACE aT 
Top of Casing above ground |£4 fr AM, silty sand, brown, loose, moist, alluvium 
Icvel eq FE 
my Ee Increasing clay fraction 
te ~~ , 
15-In.-Dia. Borchole 0 to Ea RE | Lenses of gravels and cuarse sands in a silty matrix - 
54 ft. - ei te 30 <} brown, alluvium 
12-In.-Dia, Black Stcel = 3 2] Lenses of gravels and sands in a silty matrix - brown, 
Conductor Casing 0 to 54 ft. =} 3{ _ alluvium 
oe ee Ae i a "1 SP, coarse grained sub-rounded sand and gravel, alluvium 
11-7/8-In.-Dia. Borchole eq oe os —_———____—. 
to Ue ft. Sac gm. CLAYSTONE, silty, dark yellow-brown, bedrock 
8-In.-Dia, Black Stecl Re * 60 ===5 SHALE, blue, occasional lignite fragments and subangular 
Conductor Casing 0 to 130 ft. |=] FF == sand 
pee be —— Shale and sands interbedded 
sata Barhole iat E f == Dark gray shale with some subangular coarse grained 
: =] EF ===] quartzilic sand 
ey Ee 90-4 === ~— Decreasing sand fraction 
= = === Cuttings show dark gray shales and yellow-brown clays and 
} 4-[n.-Dia. Black Stecl Blank . ‘ a= claystonc to siltstone — | 
Casing 0 to 219 ft he i Se a=} Shale fraction decreasing > medium gr’ y clay 
b a4 ke Clay with occasional shalc lenses 
- 120 poe Clay, bluc-gray 
eS = ' : 
Bentonite-Cement ScalQto  [ ¥ Water level reading at 134.0 fect - 9/12/89 
160 ft. Es =e 
y = == SHALE, very sandy shale, dark gray, fissile 
= 190 = Very sandy shale 
Bentonite-Pellet Seal 160 to fA coe SANDSTONE, sand, very fine grained, light brown, water 
17 ft, S==-4\_bearing 
: —= SHALE, dark-gray-black, some clay lenses 
CSSI 10-20 Sandpack 171 to 160 == 
323 ft, i ecm Dark-gray, fissile, abundant fossil material 


4-In.-Dia, Black Steel Blank 


Casing 0 to 210 It. 
Some sandy lenses 









210 : 
===] Abundant plant fossils with some minor sands 
4-In.-Dia. Stainless Stcel ae 
Slotted Screen (0,020 Inch) SANDSTONE, fine grained, uncemented, quartzitic, water 
210 to 230 ft. === bearing 
== SHALE 
240 eee 


Notes: See Detail A for surface 
riya eae 
All PID readings equal to 
background. 
Munsall color chart used. 











rR CT 


(Continuation of Well) 


4-In.-Dia, Black Stee! Blank 
Casing 230 to 280 ft. 


4-In.-Dia. Stainless Steel 
Slotted Screen (0.020 Inch) 


280 to 320 ft, 
Hole Cleaned Out to 323 ft. 
i 
' 
vr 
—- 4 
F, 
FE ocean 
F Prepared for: 
c Program Manager for 


Rocky Mountain Arsenal 
Commerce City, Colorado 











(Continuation of Log) 





3 Depth rt> 
Sample 





Sandy, dark-gray 









Shale and sandy shale of various colors 


270 






Shale, sandy, dark-gray 


SANDSTONE, fine grained, medium brown to tan, water 
bearing 








300 


SHALE, clay with occasional fragments of pyrite 






Total Depth = 323.0 fect 





330 


360 


390 


420 


450 





480 oe 
Figura A16 
WELL COMPLETION DIAGRAM AND 
LOG OF BORING FOR WELL 37431 

















a 
TOP OF CASING Mi EQUIPMENT Alr and Mud Rotary 
ELEVATION N/A tt, rs] 
j g ELEVATION N/A __ tt. DATE 8/24/90 
GROUND SURFACE ato, 
' Top of Casing above ground |£3 fr SM, silty sand, fine to coarse grained, some gravel, light 
ae level Bq RE brown, non-plastic, loose, moist, alluvium 
' ba ? 
15-1/4-In,-Dia. Borchole 0 {£4 fE : 
to 76 ft. eq fe 0 
12-In,-Dia, Black Stcel =} fs 
_ Conductor Casing 0 to 76 ft. fe} Ee Increase in silt content 
11-7/8-In.-Dia. Borchole 76 be . CLAYSTONE, bluc-gray, massive, soft, bedrock 
to 188 ft. oes 
8-In.-Dia, Black Stecl fr] f=] 80 
: Conductor Casing 0 to 188 ft. fF: Rs Thin stringer of sandstone, fine grained, yellow-brown, well 
7-1/8-In.-Dia, Borehole 188 jf} camped 
to 442 ft. =] Es 
my ks CLAYSTONE, blue to gray, occasionally sandy, fissile, 
sy Ee $0 blocky, closely fractured, well indurated 
' 4-In.-Dia, Welded Black F > = 
Stee! Blank Casing () to. 4 F: = 
‘ 380 ft. be =: 
5 1204 Ess 
' = ==] Becomes soft 
p hy = 
Bentonite-Cement Seal 0 to iE 180 = 
130.6 ft. S — 
= 180 = ¥ Water level reading at 179.0 fect - 8/28/90 
: Bentonite-Pellct Seal 180.6 Ee == 
to 200 ft. is == 
ES} LE 210 "SANDSTONE, silty, gray, fine to medium grained, 
: Pe] de moderately cemented with chert interbeds, water bearing 
: = SILTSTONE, sandy, gray, trace black cherty shale 
: = ~ CLAYSTONE, black, platy, siliceous, moderately 
Notes: See Detail A for surface 
completion. 
All PID readings equal to 
background, 
| Munsell color chart used. - ; 





= Sete ep eameea eee tee = - —. renee 
‘s cane LE ee en Te be gee 
rt 


90 (Continuation of Well) 
CSSI 8-12 Sandpack 200 to 
442 ft. 
ell 
» 


Stainless Stecl Adapter 
(5-In. Welded to 4-In. 
Threaded) at 380 ft, 


4-In,-Dia. Stainless Steel 


Slotted Screen (0.020 Inch) 
380 to 420 ft. 


Hole Cleaned Out to 


442.0 ft. 
Ny 
‘a 
Prg 
a Prepared for: 
Ro Program Manager for 
Cc Rocky Mountain Arsenal 


Comme: ce City, Colorado 








S Deptnirt? 


270 


300 


330 


360 


390 


420 


450 


480 









hy a ee 





Se eS 


Sample 


pe of Log) 


_ ieee CLAYSTONE. gray, some black shale 


SANDSTONE, silty, fine grained, moderately cemented, 






water bearing 


CLAYSTONE, black, medium hard, lignitic 


SANDSTONE, silty, fine graincd, gray, little mica, 
moderately cemented, water bearing 


=== CLAYSTONE. gray to black, medium hard, lignitic, waxy 
; luster 


SANDSTONE, silty, gray 


SANDSTONE, finc to medium grained, no fines, 
uncemented, produces much water 
CLAYSTONE, brown to black and SILTSTONE, sandy, 
gray 


SANDSTONE, fine to medium grained, no fines, 
uncemented, produces much watcr 

















CLAYSTONE, black and brown, lignitic, soft 


Toial Depth = 442.0 ft 








Figure A17 





WELL COMPLETION DIAGRAM AND 
LOG OF BORING FOR WELL 37445 












TOP OF CASING 
ELEVATION N/A ft. 


GROUND SURFACE 
Top of Casing above ground 
level 


\ 


15-In.-Dia. Borchole 0 to 
38 ft.” 
12-In.-Dia. Black Stcel 
* Conductor Casing 0 to 36 ft. 


11-7/8-In,-Dia. Borchele 38 
to 255 ft. 

8-In.-Dia. Black Stcel 
Conductor Casing 0 to 253 [t. 


7-7/8-In.-Dia, Borchole 255 
to 440 ft. : 


4-In.-Dia. Black Stccl Blank 
Casing 0 to 356 ft. 


Bentonitc-Cement Scal 0 to 
260 ft. 


Notes: See Detail A for surface 
Pipe raves 
All PID readings equal to 
background. 


2 Munsell color chart used. 





? 


/ 


Oo Depthcrt> 





there terete re tse Tel yy tet eae re tre te te te hehe tae CREA ALC CLR RUD EME Re RR RR Re UE Fe ORL Re ie 


pty tp ty ty te ty tip tg tg tog deg top top ty Bop top toy bey bey dey beg fey dip bop oop te tg bop ty te dee bee depts 






30 


120 


150 


180 


210 


240 


Sample 





EQUIPMENT Air and Mud Rotary 
ELEVATION N/A ft. DATE 10/8/90 


SM, silty sand, brown, loose, moist, alluvium 


Becomes coarser with depth, grades to 


SP, gravelly sand, very coarse grained, loose, saturated, 
alluvium 


SANDSTONE, very coarse, hard, cemented, bedrock 
CLA Y51 ONE, gray oe eg oe 


SANDSTONE, medium to coarse grained, very arkosic, 
some clay 


SHALE. AND CLAYSTONE 





¥ Water level reading at 188.0 feet - 10/9/90 


SANDSTONE, poorly cemented 
CLAYSTONE, sandy 

















: hen ee ee - 
a 
& 
5 “ 

(Continuation of Well) f j (Continuation of Log) 


SHALE, sandy 










Bentonite-Pellei Seal 260 to 


270 ft, 270 







CLAYSTONE, sandy, cemented, hard 


SANDSTONE, generally poorly cemented, water bearing, 


300 very hard from 295 to 299 fect 
CSSI 10-20 Sandpack 270 to 


400 ft. 


330 
SHALE, sandy, gray 
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DETAIL A: ABOVEGROUND COMPLETION 
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DETAIL B: SUBSURFACE COMPLETION 
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Appendix G 


COLORADO DEPARTMENT OF HEALTH 
SURFICIAL SOIL ANALYTICAL DATA 





Letter dated June 2, 1989, from Mr. Jeff Edson of CDH to Mr. Connally Mears of EPA Region 
VIII, transmitting analytical results for offpost surficial soils collected immediately north of RMA. 
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STATE OF COLORADO 


4210 East ith Avenue i ie 
Denver, ~otorado 30220 
Phone (303) 320-8333 





kay Romer 
Governor 


Thomas M. Vernon, MD. 


k& ’ 3/'3/% Executive Ovector 


June 2. 1989 


Mr. Connally Mears. SHWM-~SR 
U. S. EPA. Resion VIII 

One Denver Place 

999 18th Street. Suite 7500 
Denver, CO 80202-2413 


Re: Offpost Surficial Soil Sampling North of RMA 


Dear Mr. Mens: 


Attached are the data for the CDH surficial soil samples collected earlier 
this vear north of RMA at various residences in the vicinity of 96th Avenue 
and Feoria Street. Also enclosed is a copy of the Chain of Custody Record. a 
narrative describing sample locations, and a sample location map. 


Two errors have been noted on the lab results from Hagar Laboratories (Report 
on Service Number 40289EN, March 20, 1989). After a crosa-check with the 
field notes and chain of custody records, it was disoc ered that tie lab 
misread two sample numbers. The first correction changes sample number 
SMAL5WB-CDH (Table 4) to SMAL4WB-CDH. The second correction changes sample 
number LAMBIWB-CDH (Table 8) to LAMB4WB-CDH. In addition, note that samples 
WERT2WB-CDH and WERT3WB-CDH are colocated duplicates and WERT-TB is a field 
blank. 


CDH is currently calculating risks to the offpost residents exposed to 
contaminants identified in this sampling. Accordingly, CDH requests that 
before any agency of the United States or Shell Oil releases calculated risk 
determinations to the public, a meeting be held to discuss this issue. 


Sincerely, 
Hf by 

eff on 

RMA Coordinator 

Hazardous Materials and 
Waste Management Division 


/of 











SN 40289EN 
March 20, 1989 


TABLE i 
Sample Number Hager Reference # Analysis Concentration 
-" (mg/kg) 

SMALIWB AA~ 58148 arsenic 7 
cadaium 1.0 

HAowaaw copper 20 
chromium 14 
iesad 60 
mexccury ND 
selenium ND 
zinc 140 

Concensration 
(ug/kg) 

alpha-BHC ND 
deta- BHC ND 
delta-BHS ND 
gamma-BHC (Lindane) ND 
heptachior ND 
aidin LT( 10) 
isoérin ND 
heptachlor epoxide ND 
a-endosulfan ND 
dieldrin 90 
4,4°=-DDE ND 
enérin ND 
be-endosulfaen ND 
4,4°=DDD ND 
endosulfan sulfate ND 
4,4'-DDT ND 
methoxychlior KD 
alpha-chiordanse ND 
gamma-chlicrdéane ND 
tozaphene ND 
endrin aldehyde ND 
aroclor-1016 ND 
aroclor-1221 ND 
arotlor-1232 ND 
aroclor-1242 ND 
arorlor-1248 ND 
arocic~-1254 ND 
araci. r-1260 ND 


Note: ND - not detected at the specified detection limits. 


Detection 


Limit 
(mg/kg) 


Detection 


Limit 
(ug/kg ) 


10 
10 
10 
10 
10 


10 
10 
10 


10 
10 
10 
10 
100 
10 
1000 
10 
10 
1000 
100 
500 
500 
500 
500 
500 
500 
500 


owe 
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TABLE 2 
Sample Number Hager Reference # Analysis Concentration Detection 
(mg/Kg ) Lamit 
; (mg/kg) 
“AMAL2WB AA~58149 see 7 
ca um LT(1.0) 
' 40440 wb copper 20 
chromium 12 
lead 50 
mercury ND 0.02 
selenium LT(B) 
zine 120 
Concentration Detection 
(ug/kg ) Limit 
(ug/kg ) 
alpha-BHC ND 10 
bata-BHC ND 10 
dalta-BHC ND 10 
gamma-BHC (Lindane) ND 10 
heprachlior ND 10 
aldrin ND 10 
dsodrin ND 10 
heptachlor epoxide ND 10 
e-endosul tan ND 10 
dieldrin 40 
4,4'~DDE ND 10 
andsin ND 10 
beendoesul tan Nn 10 
4,4'~-DDD ND 10 
: andosulfan sulfate ND 100 
4,4'=DoT 120 
methoxychlor ND 1000 
alpha-chiordane ND 10 
gamma-chlordane ND 10 
tozaphene ND | 1000 
enérin aldehyde ND 100 
arecior-1016 ND 500 
; aroclor-1221 ND 500 
, aroclor-1232 NO 500 
2 : aroclor-1242 ND 500 
. aroclior-1248 ND 500 
arocloer-1254 ND 500 
aroclor-1260 iD 500 


Notes ND ~ not detected at the specified detection limits. 
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TABLE 3 
Sample Number Hager Reference # Analysis Concentration Detection 
‘ s (mg/kg) Limit 
(mg/kg) 
SMAL3SWB-CDH AA~586150 arsenic 5 
caduium LT(1.1) 
copper 19 
CDH on ly chromium 10 
lead 50 
mercury ND 0.02 
selenium ND 8 
zine 80 
Concentration Detection 
(ug/g ) Limits 
(ug/g) 
alpha-BHC ND 10 
dete-BHC ND 10 
delta-BHC ND 10 
ganma-BHC (Lindane) ND 10 
heptachior ND 10 
aldrin LT(10) 
asoérin ND 10 
heptachlor epoxide ND 10 
a~endosullan ND 10 
dieldrin 50 
4,4°-DDE ND 10 
endzin NO 20 
db-endosulfan ND 10 
4,4°=-DDD ND 19 
endosulfan sulfate ND 100 
4,4°-DDT ND 10 
mathoxychlior ND 1000 
alpha-chlordane ND 10 
gamus~chiordane ND 10 
toxaphane ; ND 41000 
endrin aldehyde ND 100 
aroclor-1016 ND 500 
aroclior-1222 ND 500 
arocler-1232 ND 500 
aroclar-1242 ; ND =00 
eroclor-1248 ND 500 
arotlor-1254 ND 500 
arocler-1260 ND 500 


Note: ND - not detected at the specified detection limits. 


+ 
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sample Number Hager Reference # Analysis 


,MALYWS -c.lH 


ERESIE=E 


cane 


CDH only 


SE anasto nc oa 
weed TEE beeen} ‘coe 


re 





TABLE 4 
Concentration 
(mg/kg) 
arsenic 4 
cadmium LT(1.0) 
Sopper 10 
chromium 11 
lead 30 
mercury ND 
selenium LT( 8) 
zine 50 
Concentration 
(ug/kg ) 
alpha-BHC ND 
betae-BHC ND 
delta-BHC ND 
gamme-BHC (Lindane) ND 
heptachior ND 
aldrin LT( 10) 
isodrin ND 
heptachior epoxide ND 
e-endosulfan ND 
éieldsin 70 
4,4'-DDE ND 
endrin LT(10) 
be-endosulfan ND 
4,4'-DDD ND 
endosulzan sulfate ND 
4,4'-DoT ND 
mathoxychior ND 
a@lpha-chlordane ND 
gamma-chiordane ND 
toxaphens ND 
endrin aldehyde. ND 
aroclor-1016 ND 
arocior-1221 ND 
aroclor-1232 ND 
aroclor-1242 ND 
aroclor-1248 ND 
arecior-1254 ND 
aroclor-1260 ND 


Note: ND ~ not detected at the specified detection l-mits.. 


Detection 


Limit 
(mg/kg ) 


0.02 


Detection 


Limit 
(ug/kg 


10 
10 
10 
10 
10 


10 
10 
10 


10 


) 


Ex 
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TABLE 5 
Sample Number Hager Reference # Analysis Concentration Detection 
Pee (mg/kg ) Limit 
(mg/kg) 
OHLESWB-CDh AA-58152 arsenic 10 
cadmium LT(1.1) 
copper 10 
CDH Only chromium 17 
iead 20 
mercury ND 0.02 
selenium ND 4 
zinc 50 
Concentration Detection 
(ug/kg) Limit 
(ug/kg) 
alphe-BHC ND 10 
beta-BHC ND 10 
delta-BHC ND 10 
gamme-BHC (Lindane) ND 10 
heptachior ND 10 
alidrin LT(10) 
isodrin ND 10 
heptachlior epoxide ND 10 
a~endosultfan ND 10 
dieldsin 10 
4,4°-DDE ND 10 
endrin ND 10 
b-endosulfan ND 10 
4,4'-DDD ND 10 
endosulfan sulfate ND 100 
4,4'-DDT ND 10 
methoxychlor ND 1000 
alpha-~chiordane ND 10 
gaemma-chlordane ND 10 
toxaphens ND 1000 
enuzin aldehyde ND 100 
aroclior-1016 ND 500 
aroclor-1221 ND 500 
eroclor-1232 ND 500 
aroclor-1242 ND 500 
aroclor-1248 ND 500 
aroelor-1254 ND 500 
aroclor-1260 ND 500 


“ote: ND - not detected at the specified detection limits. 
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Sample Number Hager Reference # Analysis 


OHLE4WB-CDH AA~58153 


CDH only 


ween 


; Note: ND ~ not detected at the specified detecti 


TABLE 6 
Concentration Detection 
(mg/kg) Limit i 
(mg/kg ) : 
arsenic 7 
cadmium LT(2) 
copper 10 
chromium 13 
lead 20 
mercury ND Q.02 
selenium ND is 
sinc 40 
Concensration Devtectian 
(ug/kg ) Limit 
(ug/kg ) 
alpha-BHC ND 10 : 
peta-BHC ND 19 ' 
delta-BHC ND 10 : 
gemme-BHC (Lindane ) ND 10 
heptachlor ND 10 y 
alerin LT(10) p 
isodrin - ND 10 
neptachior epoxide ND 10 : 
e-endosulzan ND nue) 
dieldrin 20 , 
4,4'-DDE ND 10 ; 
enézin ND 10 
b-endosulftan ND 10 
4,4'-DDD ND 10 \ 
endosulfan sulfate ND 100 
4,4'<-DDT ND 10 | 
methoxychior ND 1000 | 
alphe-chlordane ND 10 
gamma-chiordane ND 10 
toxaphene ND 1000 
andrin aldehyde ND 100 
arocior-1016 ND 500 
aroclor-1221 ND 500 
arocior-1232 ND 500 
aroclor-1242 ND 500 
arocior-1248 ND 500 
aroclor-1254 ND 500 
aroclor-1260 ND 500 , 


on Limits. 





poenreen ice 
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TABLE 7 
Sample Number Hager Reference # Analysis Concentration Detestion 
: (mg/kg) Limit 
_ (mg/kg ) 
LAMBIWB AA-58154 arsenic 9 
ho 94 3W cadmium 1.1 
copper 20 
chroaium i5 
lead 70 
mercury ND 0.02 
salenium ND 8 
zine 110 
Concentration Detection 
(ug/kg ) Limit 
(ug/kg ) 
alpha-BHC ND 20 
beta-BHC ND 10 
delte-BHC ND 10 
gamma-BHC (Lindane) ND 10 
heptachlior ND 10 
aldézin ND 20 ’ 
ised@rin ND 10 
heptachior epoxide mre a 
e~-endosul fan 10 
éieldrin ap 
4,4°-DDE ND 10 
endrin ND 10 
b-endosultan ND 10 
4,4'-DDD ND 10 
endosulfan sulfate ND 100 
4,4'=-DDT ND 10 
methoxychlor ND 1000 
alphe-chiordane 40 - 
gamma-chiordane 20 ' 
toxaphene ND 1000 ; 
endrin aldehyde ND 100 
aroclor-1016 ND 500 
aroclor-1221 ND 500 : 
aroclor-1232 ND 500 
aroclor-1242 ND §00 
aroclor-1248 ND 500 
aroelor-1254 ND 5600 ‘ 
aroclor-1260 ND 500 - ‘ce 


Note: ND - not detected at 19 specified detection limits. 
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TABLE 8 
Sample Number Hager Reference # Analysis Concentration Detection 
(mg/kg) Limit 
(mg/kg) 


7 LAMBIWB eco 


- (LAMB 1WB-CDE) AA-58155 arsenic 9 
cadmium 1.0 


KY copper 10 
chromium LT( 30) 
4{@ Lead 20 
mercury ND 0.02 
selenium ° ND 8 
(D 4 on y zine 90 
Concentration Detection 
(ug/kg) Limit 
(ug/kg) 
alphae-BHxo ND 10 
beta-8HC ND 10 
delita-BHE ND 10 
gamme-BHC (Lindane) ND 10 
heptachior ND 10 
@ldrin LT(10) 
isodérin ND 10 
heptachior epoxide ND 10 
a-endosultan ND 10 
dieldrin 10 
4,4°+DDE 20 
endrin LT(10) 
dD-eendosulfan ND 10 
' 4,4'-DDD ND 10 
andosulfZan sulzate ND 100 
4,4'-DDT 140 
meshoxychior ND 1000 
alphe-chlordane ND 10 
: gamma-chlordane ND 10 
i toxaphene ND 1000 
endrin aldehyde ND 100 
; aroclor-1016 ND 500 
‘ ; aroclor-1221 ND 500 
4 aroclor-1232 ND 500 
eroclor-1242 ND 500 
: . aroclor-1248 ND 500 A 
' aroclor-1254 ND 500 a 
aroclor-1260 ND 500 h 


{| Note: ND = not detected at the specified detection limits. 
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TABLE 9 
Sample Number Hager Reference # Analysis Concentration 

r (mg/kg ) 

LAMB5WB- CDH AA-58156 arsenic 6 
cadrium ND 

) copper 10 
cpt on i chrosium 9 
lead 10 

mercury ND 

selenium ; ND 

zinc 30 

Concentration 

(ug/kg) 

alpha-SHC ND 

bata-BHC ND 

delte-BHC ND 

gamm_a-BHC (Lindane ) ND 

heptachlor ND 
aldrin LT( 10) 

isodrin ND 

heptachlor epoxide KD 
e-endosuitan ND 
dieldrin LT(10) 

4,4°=-DDE ND 
endrin LT(10) 
beendosultan ND 

4,4‘°=-DDdD ND 

endosulfan sultete ND 

4,4'-DDT ND 
mathoxychlior ND 
alpha-chiocrdane ND 
gemma-chiordane ND 

toxaphene ND 

endrin aldehyde ND 
aroclor-1016 ND 
eroclor-1221 ND 
arocior-1232 ND 
aroclor-1242 ND 
aroclor-1248 ND 
aroclor-1254 nb 
arocler-1260 ND 


Note: ND - not detected at the specified datection limits. 





Detection 
Limit 
(mg/kg ) 


0.02 
14 


Detection 
Lamst 
(ug/kg ) 


10 
10 
10 
10 
10 


10 
19 
10 
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' Sample Number Hager Reference # Analysis 


WERT2WB-CDH AA~56157 


CDH only 


Note: ND - not detected at the specified detection limits. 


TABLE 10 
Concentration Detection 
(mg/Kg) Limit 
(ing /kg) 
arsenic LT(5) 
cadmium ND 1 
copper 7 
chromium 7 
iead 10 
mercury ND 0.02 
selenium ND 14 
zine 30 
Concentratio Detection 
(ug/kg) Limit 
(ug/kg ) 
alpha-BHC YD 10 
dbeta-BKC ND 10 
Aelta-BHC ND 10 
Gamme-BHC (Lindane) ND ic 
heptschlior ND 10 
aldrin LT(10) 
iasodérin ND 10 
heptachlor epoxide ND 10 
B-endosul fan ND 10 
@Cielérin 10 
4,4'=-DDE ND 10 
enérin LT(10) 
De-andosultan ND 10 
4,4'-DDD ND 10 
eandosulfan sulfate ND 100 
4,4'-DDT LT(10) 
mathoxychior ND 1000 
alpha-chlordane ND 10 
gamma-chlordane ND 10 
toxaphene ND 1000 
endrin eldehyde ND 100 
arocior-1016 ND 500 
aroclor-1221 ND 500 
aroclor-1232 ND 500 
aroclor-1242 ND 500 
’ groclor-1248 ND 500 
arocior-1254 ND 500 
aroclor-1260 ND 500 


er ae 


ey, 
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TABLE 11 
Sample Number Hager Refercnce # Analysis Concentration Detection 
4 (mg/kg) Limit 
= (mg/kg ) 
WERTSWB-CDH aAA-58158 arsenic LT(5) 
cadmium ND 1 
copper 6 
Po! leat al- chromium 6 
lead 10 
-CDH  messury ND 0.02 
Werretn D- selenium ND is 
Ler he ' gains 20 
(co -loca du.ghtee | 
Concentration Detection 
(ug/kg ) Limit 
(ug/kg) 
alpha-BHC ND 10 
’ beta-BHC ND 10 
delta-BHC ND 10 
gamma~-BHC (Lindane ) ND 10 
heptachiocr ND 10 
aildzcin LT(10) 
isodrin ND 10 : 
heptachior epoxide ND 10 
a-endosulfan ND 10 
dieldrin LT(10) 
4,4'-DDE ND 10 
endrin LT(10) 
beandosultan * ND 10 
4,4'-DDD ND 10 
endosilifan sulfate ND 100 
{ 4,4': oDT LT(10) 
methoxychlor ND 1000 
alpha-chlordane ND 10 
gapma-chliordane ND 340 
toxephene ND 1000 
endrin aldehyde ND 100 
arocior-1016 ND 500 t ; 
srocier-1221 ND 500 : 
arocior-1232 ND 500 
aroclor-1242 ND. 500 
aroclor-1248 ND 500 ° 
aroclior-1254 ND 500 
aroclor-1260 ND 500 ‘ 


Note: ND - not detected at the specified detection limits. 
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{ ampie Number Hager Reference # Analysis 


! 


Uerr-Ts 


| 


Note: 


AA-58159 


TABLE 12 
GCencentration 

(ug/kg) 
alpha-BHC ND 
beta-BHC ND 
delta-BHC ND 
gamma-BHC (Lindane ) ND 
heptachior ND 
aldrin ND 
iseodrin ND 
heptachlor epoxide ND 
a-endosulfan ND 
dieldrin ND 
4,4'=DDE ND 
endrin nD 
b=-andosulfan ND 
4,4'-Dpp ND 
endosulfan sulfate ND 
4,4'=-DDT ND 
mechoxychicr ND 
alpha-chliordane ND 
gamma-chlordane ND 
toxaphene ND 
endrin aldehyde ND 
arocior-1016 ND 
eroclor-1221 ND 
aroclor-1232 ND 
arocilor-1242 ND 
arocler-1243 ND 
aroclor-1254 ND 
aroclor-1260 ND 


ND - not detected at the spacified detection limits. 





Detection 
Bimit 
(ug/kg) 


10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
20 
100 
10 
1000 
10 
10 
1000 
100 
300 
500 
500 
500 
500 
590 
500 
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Note: ND - not detected at the specified detection limits. 


TABLE 13 
Sample Number Hager Reference # Analysis Concentration Derecrion 
; (mg/kg) Limit 
: (mg/kg) 
COLL1WB AA~-58160 arsenic 10 
cadznium LT(1) 
anoagt W ['3) copper 10 
chromium wre is) 
lead 20 
mercury KD 0.02 
selenium ND 14 
sinc ; 40 
Concentration Detection 
(ug/g) Limic 
(ug/kg ) 
alpha-BHC ND 10 
beta-BHC ND 10 
daita-BHC ND 10 
gamma-BHC (Lindane ) ND 10 
heptachior ND 10 
aldérin LTC 10) sd 
dgodarin ND 10 
heptachics epoxide ND 10 
a~endosy) Zan ND 10 
dieldrin 20 
4,4'-DDE ND 19 
endrin ND 10 
be-endosulzan ND 10 ‘ 
4,4'-DDD ND 10 
endosulfen sulfate ND 200 ° 
4,4'-DOT ND 10 : 
methoxycnior ND 1000 
alpha-chiordane wr) 10 
gamma-chiordane ND 10 ; 
toxaphene ND 1000 
end@rin aldehyde ND 100 ; 
arocler-1016 ND 500 
arocler-1221 ND 500 
arecloer-1232 ND 500 
arocior-1242 KD 500 
arocior-1248 xD 500 
arocioer-1254 XD 500 6 
aroclor-1260 KD 500 | 'y 
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TABLE 14 
/3ample Number Hager Reference # Analysis Concentration Detection 
(mg/kg ) Limit 
(mg/kg ) 
‘COLLZWB-CDH AA-58161 arsenic 12 
cadmium LT(1) 
— CDH onl copper 10 
. | chromium 16 
Lead 20 
t mercury ND 0.02 
selenium ND 30 
zinc 50 
Concentration Detection 
(ug/kg) Limit 
(ug/kg ) 
alpha-BHC ND 10 
beta-BHKC ND 10 
" delta~BHC ND 10 
} gamma-BHC (Lindane) ND 10 
heptachior . ND 190 


aldsin LT(10) 
ND 10 


| isoérin 
neptachior epoxide ND 10 
e-endosulfan ND 10 

i dieldrin LT (10) 
4,4'=-DDE ND 10 

endrin LT(10) 
| b-endosul Zan ND 10 
4,4'-DDD ND 10 
andosulfan sulfate ND 100 
4,4'-DDT ND 10 
{ mathoxychior ND 1000 
aiphe-chlordane ND 10 
gauma~-chiordane ND 10 
J . toxaphene ND 1000 
enérin aldehyde ND 100 
ereclor-1016 ND 500 
I aroGlor~-1221 ND 500 
. arocior-1232 500 
aroclor-1242 500 


500 


arocior-1254 
aroclor-1260 


ND 

ND 
arocior-1248 — ND 500 

ND 

ND 


Note: ND - not detacted at the specified datection limits. 
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TABLE 15 


Nan-Aqueous Surrogate Percent Recovery Summary 


Surrogate Narie: DBC 


Sample Numbers: 


AA-58148 104% 
4n-56148 Dup. 73% 
AA=58149 89% 
AA~5B150 70% 
AB~58152 80% 
AA~58152 73% 
AK~58153 25% 
AA-581546 75% 
AB-5B155 74% 
AA~58156 72% 
AB~58157 Bat 
AA~5815B , 62% 
AA~58158 Dup 80% 
AA- 58159 100% 
"A+ 5B160 76% 
AA-58162 44k 
AA-5B161 MS 33% 
hA-S8161 MSD 9% 


OFFPOST CDH SURFICIAL SOIL SAMPLING 
NORTH OF RMA 
February 24, 1989 


Description of sample locations: 





Sualidone Residence 

1. Saal iwb (co-located) south side of house, 18" from foundation, 
below window. 

2. Smal 2wb (co-located) 10 ft. from east side of house, 3 ft. south of 
patio in flowerbed area. 

3. Smal 3wb (CDH) backvard, 8 ft. esst of tree, 20 ft. south of barn. 

4. Smal 4wb (CDH) southeast area of vard, 20 ft. north of front (sai:th) 
fence, 25 ft. wast of east fence. 

Ohle Residence 

1. Ohle iwb (Army), backyard, in corner, on southwest side of workshed. 

2. Oble 2wb (Army), backvard, west side of property, 250 ft. northwest 
of house, on west side of dog pens. 

3. Ohle 3wb (CDH), soutnwest corner of front vard approximately 16 ft. 
north of 96th Avenue, 20 ft. east of west. property line. 

4. Ohle 4wb (CDH), front yard, 12’ east of driveway entrance, 20 ft. 
north of 96th Avenue. 

Lenbert Residence 

1. Lamb lwb (co-located) near southwert. corner of house. 

2. “Lamb 2we (Army) near west boundary property line, approximately 60 
ft. north of 96th Avenue. 

3. Lamb 3wb, same locality as #2 - duplicate. 

4. Lamb 4wbh (CDH) near center of backyard gurden. 

5. Lamb Swh (CDH), northeastern area of bacitvard, near flood plain 

Agu 

6. Lamb 6wb,” between Lambert and Smalidone residence, in field. 

Werth Residence 

1. Wert iwb (Army), bacitvard between work sheds. 

2. Wert 2wb (CDH), front vard, approximately 50 ft. east of driveway, 
10 ft. south of pine tree. 

3. Wert 3wb (CDH), same location as #2 - duplicate. 





Collings Residence 
1. Coll 1s (oo-lecated), 25 ft. weat of front yard. 


2. Coll 2vb (CDH), approximately 100 ft. north of house, in grassy area 
of field. 


Spencer Property 


1. Spen iwb (Army), evan with Coj.lins’ house, midway between Collins 
and Ohle residences (in open field). 
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REPORT ON SERVICE NUMBER 40289EN 


“IAGER March 20, 1989 
Customer Project Code: 


LABORATORIES. INC. 


To: 


Analysis: 


Method: 


Results: 


Discussion: 


‘All samples for metal analysis have been corrected for the 


Mr. Chris Dacey 
GeoTfrans 

3300 Mitchell, Suite 250 
Boulder, CO 80301 


The following samples were submitted for analysic: 
Thirteen soil samples for arsenic, cadmium, copper, 
chromium, lead, mercury, selenium, zinc, and EPA Method 
8080. i 

One water sample for arsenic, cadmium, copper, chromium, 
dead, mercury, selenium, zinc, and EPA Method 8080. 


METALS 
A measured aliquot of the sample material was acid-ashed and 


Giluted to a known volume. The quantity of the mezal of 


interest was determined by atomic absorption spectroscepy. 


The absorbance readings for each sample were compared to a 
calibration curve obtained from standard metal solucions. 


MERCURY 
A measured aliquot of sample was digested with acid, 


potassium pesmanganate and potassium persulfate solutions in 
a hot water bath. The dissolved mercury was reducad to she 
vapo> state and analyzed with flameless atomic absorption 
Spectroscopy. Mercury concentration was determined by 
compasison te standard mercury solutions. 


EPA Method 8080: Organochlorine Pascicides and/or PCB's 
30 grams of soil is extracted with a solvent using a soxhlet 
extractor for 24 hours. The excract is dried, concentrated 
and exchanged for hexane. The pesticides and PCB's of 
interest are then determined by gas chromatography employing 
an electron capture detector by comparison to known 
concentrations of pesticides and PCB's. 


The results are found on Tables 1 through 16. 


The water sample was snalyzed as if it was a soil per 
Clients request. 


LT ) indicates "less than” with the lower limit of 
quantification shown in parentheses. 


blank values found in sample WERT-TB (AA-58159). 
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Discussion — Hager Laboratories, Inc., has been AIHA accredited since 


{cont. ) 1977. 
Laboratory data are filed and available upon request. 
If you have eny questions, please contact Harry Borg, of our 


Technical Services Department, at (303)790-2727 or toll free 
at (800)282-1835 






Submitted by: 





ichael Aaronson, P:.D. 
Environmental Chemistry Manager 


MA/Sn 
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TABLE 16 
Non-Aqueous Matrix Spike/Duplicate Matrix Spike Recovery 


Compound Spiked Sample Duplicate Sample Spike Amount Spiked Duplicate 
Result (SSR) Spiked Result Added (SA) Sample Spiked 


(ug) Sample (SR) (ug) %& Recovery Sample % 
Result (ug/g) Recovery 
(ug) 
g-BHC 0.18 #2 scale ND 0.2 90 peak off 
scale 
heptachlor 0.16 0.14 ND 0.2 80 70 
aldrin 0.18 off scale 0.001 0.2 $0 peak off 
scale 
dieldrin 0.21 0.02 0.005 o.5 41 3 
endérin 0.33 0.60 0.001 0.5 B6 ix3 
rot 0.138 0.1584 ND 0.5 277 154 
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Appendix H 
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